CHAPTER 18 STABILITY OF EARTH DAMS
1. General. The stability of a dam is that property which enables it to stay in position. A dam is stable if the resultant of all the forces acting on the dam does not result in movement. Thus there are degrees of stability. If the forces resisting movement are in exact balance with those forces tending to produce movement, the dam would be barely stable and the factor of safety would be unity. This would be a dangerous condition because the slightest increase in the acting forces would result in failure. On the other hand, if the ratio of the forces resisting movement to those tending to produce movement is 1.5, we have a factor of safety of 1.5, which is generally considered adequate in structures of earth or rock.
In comparison with the usual determined factors of safety for structures of concrete and steel, the factors of safety of 1.3 to 1.5 generally considered acceptable in the design of earth dams seem very low. There are several reasons for the apparent lowness of the acceptable factor of safety in earth dam designs, some of which may be mentioned:
a. The figures used for the strength of earth materials are necessarily taken quite close to the minimum values obtained, and the strength which would be mobilized before disastrous failure could occur would usually be much greater.
6. Usually the factor of safety increases with the passage of time owing to consolidation, etc., so that a factor of safety which was originally 1.3 may eventually become 2.
c. In most cases the forces tending to produce movement are taken at the upper possible limit but may actually be materially less than the assumed values.
The net result is that if the investigation and analysis have been thorough, we usually have rather conclusive evidence that the factor of safety determined is the minimum to be expected.
Chapter 17 was devoted very largely to the effects of seepage through and under earth dams and to methods of minimizing and controlling seepage. Hence, in the present chapter it will not be necessary to devote much time to the effect of seepage on stability. The present chapter will provide methods of satisfying the following criteria of design 3,4, and 5 as listed in Art. 7, Chapter 17.
In this chapter the authors first present rough and approximate methods for determining the stability of earth dams because the concepts of Coulomb and Rankine involved in such methods are already familiar to practically all engineers. Because these methods deal with plane surfaces only and there is generally a curved surface along which resistance to shear may be less, the required
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